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UNDERVVAFEH INVESTIGATION 

OF THE 

DUSABLE PARK DOCKWALL 

ALONG THE 

MAIN BRANCH OF THE CHICAGO RIVER 

IN 

CHICAGO, ILLINOIS 

1.0 INTRODUCTION 

1.1 Purpose and Scope 

This report consists of the results of a detailed underwater investigation of DuSable 

Park Dockwall along the Main Branch of the Chicago River in Chicago, Illinois, 

Collins Engineers, Inc. conducted the underwater investigation for Kudrna & 

Associates, LTD. (Kudrna) on April 7, 2005, The work performed included a detailed inspection of 

the substructure components located in the water at the time of the investigation from the waterline 

to the channel bottom, lr> addition, a brief inspection was also made of those areas above the 

waterline that could be submerged during periods of higher water. Soundings of the channel bottom 

were taken along the face of the dockwall and 20 feet from the dockwall at 50-foot increments. 

Two excavations were also performed adjacent to the dockwall on July 19, 2005 lo determine the 

condition and configuration of the wall anchorage system. 

The following report includes ,i description of the structure, the method of 

investigation, a description of existing conditions, and an evaluation and recommendations based on 

the findings. 



1.2 General Deschption of the Struclure 

DuSable Park is a 3,5-acrG parcel of land owned by the Chicago Park District (Park 

District). I he Park District is in the process of developing this unused parcel of land into a public park. 

The land in question is located east of Lake Shore Drive in Chicago, Illinois. The Ogden Slip and the 

Main Branch of the Chicago River provide the northern, eastern, and southern borders of the park. 

Refer to Figure 1 in Appendix A for a Location Map, The portion of the park adjacent to the waterway 

consists of 1125 linear fe'et of dockvv'all. Refer to Photographs 1 through 3 in Appendix B for overall 

views of the DuSable Park dockwall, 

1.3 Method of Investigation 

A detailed field inspection was conducted to determine the physical condition of the 

steel sheeting from the waterline to the channel bottom, A brief visual examination of the dockwall 

above the waterline was also made, 

A four-person team, consisting of a licensed structural engineer-diver, two 

engineer-divers, and a technician-diver conducted the underwater inspection. During the inspection, 

the divers were able to work from a boat, where on engineer recorded the inspection notes. Scuba 

equipment was used to perform the underwater inspection, consisting of a visual and tactile 

examination of the entire surface of the dockwall from waterline to channel bottom, with particular 

attention given lo any noted areas of excessive deterioration or apparent distress. Photographs were 

taken to document typical conditions and any deterioration. Several areas on the underwater surfaces 

of the dockwall were cleaned so that the condition could be more closely examined. Observations of 

the channel bottom adjacent to the dockwall were also made. The type of channel bottom material, 

presence and location of scour holes, presence or absence of riprap, and the presence of debris was 

noted. 

The location of the waterline with respect to the dockwall was noted and water depth 

soundings were taken with a Fathometer along the dockwall perimeter. A .sounding plan was 

developed using these soundings. Refer to Figure 2 in Appendix A for the sounding plan along the 

dockwall. 



2.0 EXISTING CONDITIONS 

At the time of the inspection, the waterline of the Main Branch of the Chicago River 

was located approximately 7.0 feet below the top of the dockwall at Station 2 lOO. This corresponds 

to a waterline elevation of -2 .07 feel Chicago City Datum (CCD), based on USGS data token at 

Columbus Drive. Refer to Figure 2 in Appendix A for the dockwall configuration and sounding plan. 

Around the perimeter of the dockwall, the channel bottom material typically consisted 

of silty sand and random interspersed construction debris, Vs'ilh up to 1,5 feet of probe rod penetration. 

Refer to Figures 3 and 4 in Appendix A for the Dockwall Plan and Inspection Notes, 

Station 0 + OQ to Q + 60 

The dockv>/all in this area consisted of timber Wakefield sheeting with a concrete cap. 

Timber piles, measuring approximately 12 inches in diameter, were located approximately 1 foot in 

front of the ti/nber sheeting. The outer layer of timber sheeting was in satisfactory condition with 

1/8-inch awl penetrations and random 2-inch wide gaps between sheets. Interior timber piles filled in 

the gaps at all observed locations. Above water, the concrete cap was typically in fair condition wi th 

heavy concrete scale along the bottom corner, having up to 4 inches of penetration. This scale 

extended 18 inches along the vertical cap face and 12 inches along the cap underside. Random 

reinforcement was observed in this area, having up to 15 percent loss of section. The protective 

timber fender was in satisfactory condition with light weathering and random 1 /2-inch wide checking. 

Below water, there was a 1 -inch thick layer of marine and aquatic growth extending from the waterline 

to the channel bottom. Refer to Photographs 4 and 5 in Appendix B for views of the dockwall in this 

area. 

Station 0 + 60 to 0 + 70 

The dockwall in this area consisted of steel sheeting, with a concrete cap. Limber 

piles, measuring approximately 12 inches in diameter, were located in front of the steel sheeting at 

2.5-foot centers. Between the sheeting and piles were timber stringers measuring 8 inches by 

1 2 inches which acted as spacers. The stringers were located along Ihc niudline and 4 feet above the 

channel bottom. Above water, the concrete cap was typically in (air condition with heavy concrete 

scale along the bottom corner, fiaving up to 4 inches of penetration. This scale extended 18 inches 

along the vertical cap face and 1 2 inches along the cap underside. Random reinforcement was 
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I observed in thi-s area, having up to 15 percent loss or suction. The protective t'inber fender was in 

satisfactory condilion with light vu'eathering and random 1/2 inch wide checking. 
i 

Below vo'ater, the steel sheeting typically exhibited random rust nodules measuring up 

, to 1 incti in diameter and 1/32-inch deep pitting over 25 percent of the steel surface area. A 1/16-inch 

thick layei of scale v;as also located on the sheeting surfaces below water. Heavier scale and pitting, 

' measuring up to 1/8-inch deep, was located from the waterline down 2 feet, wi th up to 10 percent 

loss of section. In addition, there was a 1-inch thick layer of marine and aquatic growth extending 

from the waterline to the channel bottom, 

, Station 0 + 70 to S +85 

j 
I 

The dockwall in this area was constructed of steel sheeting. Below water, the steel 

\ sheeting typically exhibited random rust nodules measuring up to 1 inch in diameter and 1/32-inch 

deep pitting over 25 percent of the steel surface area, A 1/16-inch thick Liyer of scale was also 

j located on the sheeting surfaces below water. Heavier scale and pitting, measuring up to 1/8 inch 
1 

deep, was located from the wateriine down 2 feet with up to 10 percent loss of section. The timber 

1 fenders were typically missing and the remaining fender anchors were either deformed or missing. 

Heavy impact damage was observed from Station 2 + 63 to Station 2-* 80, extending from 1 foot 

I below the waterline to the top of the wall. All interlocks were intact, except for one location at Station 

I 2-^67. This interlock had up to 1 inch of separation from 3 feet below the top of the sheeting to the 

waterline. In addition, a 1 -inch thick layer ol marine and aquatic growth extended from the waterline 

; to the channel bottom. Refer to Photographs 6 through 1 0 in Appendix B for views of the dockwall in 

this area. 

Above water, random minor areas having up to 100 percent loss of section were 

] observed, typically measuring 2 inches in diameter with a maximum area of 8 inches by 8 inches, 
I 

Additionally, random areas of impact damage extended along the top 6 inches of the dockwall from 

' Station 0 + 70 lo Station 3 + 25, The steel had indentations measuring up to 6 inches deep with 

' random small areas having up to 100 percent loss of section, 

i 

; Between Slation 3-f-25 and Station 3 + 66, the frequency of the missing fender 

anchors increased creating a 3-inch diameter hole in every other outer sheet face. These holes were 

typically located belwoon 2 feet and 3 feet above the v\/ater[ine. The steel sheeting m this area also 

exhibited random burn holes, measuring 3 inches in diameter. 
; 4 



The interlocks along the waterline typically exhihiled up lo 30 percent section loss 

between Station 3 i 35 and Station 3 -^66. In this area, the steel sheeting exhibited moderate iuipacf 

damage causing tears along the faces of the steel sheeting and up lo 50 percent loss of section. 

Additionally, no tie rods were visible along this section of wall. 

From Station 3 + 66 to Station 5 + 25, approximately 75 percent of the fender anchors 

were missing. Betv\;eGn Station 5 ' 25 and Station 5 + 85, approximately 20 percent of the fender 

anchors were missing. 

Station 5 + 85 to 7 + 75 

The dockwall in this area consisted of steel sheeting. The steel plate washers located 

on every other outer pan face had failed or were fieavily corroded in locations where the threaded 

anchor rod extended outward. At locations where the anchor heads were located along the exterior 

wall face, the washers typically exhibited light to moderate corrosion. Below water, the steel sheeting 

typically exhibited random rust nodules measuring up to 1 inch in diameter and 1/32-inch deep pitting 

over 25 percent of the steel surface area. A 1/16-inch thick layer of scale was also located on the 

sheeting surfaces below water. Heavier scale and pitting, measuring up to 1/8 inch deep, was located 

from the waterline down 2 feet with up to 10 percent loss of section. The timber fenders were 

typically missing and the remaining fender anchors were either deformed or missing. All interlocks 

were intact, wi th a 1 inch thick layer of marine and aquatic growth extending from the Vv/aterline to the 

channel bottom. Refer to Photograph 11 in Appendix B for a view of the dockwall in this area. 

Station 7 + 75 to 9 + 25 

The dockwall in this area was constructed of steel sheeting. Along this portion of the 

wall, heavy pack rust was observed between the plate washers and sheeting. Belovvi water, the steel 

sheeting typically exhibited random rust nodules measuring up lo 1 inch in diameter and 1/16-inch 

deep pitting over 25 percent of the steel surface area and at the interiocks. Heavier scale and pitting, 

measuring up to 1/8 inch deep, was located from the waterline down 2 feet with up to 10 percent loss 

of section. The timber fenders were typically missing and the remaining fender anchors were either 

deformed or missing. All interlocks were intacl, wi th a 1 -inch thick layer of marine and aquatic growth 

extending from the waterline to the channel bottom. Refer lo Photograph 12 for a view of the 

dockwall in this area. 



Station 9 i 25 lo 1 0 - 85 

The dockwall in Ihis area consisted ot steel sheeting. Along this portion of the wall, 

the anchor rod nuts typically exhibited up to 25 percent section loss, with random nuts exhibiting up to 

75 percent loss of section. Below water, the steel sheeting typically exhibited random rust nodules 

measuring up to 1 inch in diameter and 1/16-inch deep pitting. Heavy pitting, measuring up to 

1 /8-inch deep, extended down 5 feet from the wateriine. Above water, the sheeting typically exhibited 

heavy section loss from the waterline up 3 feet with 50 percent loss of section. The heaviest section 

loss was located at 3 feet above the v/aterline, where there was up to 100 percent loss of section. 

The timber fenders were typically missing and the remaining fender anchors were either deformed or 

missing. All interlocks were intact, wi th a 1-inch thick layer of marine and aquatic growth extending 

from the waterline lo the channel bottom. Refer lo Photographs 13 through 17 in Appendix B for 

views of the dockwall in this area. 

Station 10 + 85 to 11+25 

The dockwall in this area was constructed of steel sheeting, Belovv' water, the steel 

sheeting typically exhibited random rust nodules measuring up lo 1 inch in diameter and 1/32-inch 

deep pitting over 25 percent of the steel surface area, A 1/16-inch thick layer of scale was also 

located on the sheeting surfaces below water. Heavier scale and pitting, measuring up to 1/8-inch 

deep, was located from the waterline down 2 feet with up to 10 percent loss of section. Above 

water, the anchor washers typically exhibited up 10 percent section loss. All interlocks were intact, 

wi th a 1-inch thick layer of marine and aquatic growth extending from the waterline to the channel 

bottom. Refer to Photograph 18 for a view of the dockwall in this area, 

3.0 EXCAVATION FINDINGS 

Two areas of the retained soil adjacent to the dockwall were excavated on 

July 19, 2005. Excavations were performed at Station 3 + 94 and Station 9 + 50 to determine the 

condition and configuration of the sheeting anchorage system. 

Station 3 + 94 

The dockwall anchorage system m this area lypicoHy consisted of a 1-1/2 inch diameter 

steel rod located 5.5 feet below the top of the sheeting. A 3 foot long section of the rod was heavily 
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corroded adjacent to the steel sheeting, Vv/ith up to 75 percent loss of section. Further excavation of 

this area revealed that the rod extended approximately 35 feet from the dockwall. The western end of 

the rod was free, v^ith no anchorage system observed. In addition, the interior face of the sheet pile 

wall was heavily corroded, with up to 20 percent loss of section. Refer to Figure 5 in Appendix A for a 

section view of the dockvv/all at Station 3 + 94. Refer to Photographs 19 through 21 in Appendix B for 

views of the excavation area. 

i 
While excavating this area, the northern end of the dockwall anchorage systeni was 

observed from Station 3 + 35 to Station 3-i-60. The anchorage system consisted of 1-1/2 inch 

diameter steel rods extending approximately 28 feet from the dockwall. The rods were anchored to 

timber railroad ties, measuring 12 inches by 12 inches. No additional wall anchorage components, 

such as sheeting or soldier piles, were observed. It should be noted that no ties extended through the 

dockwall in this area. 

Station 9 + 50 

The dockwall anchorage system m this area typically consisted of a 1-1/2 inch diameter 

steel rod located approximately 7 feet below the top of the sheeting. Light corrosion of the anchor 

was evident, with less than 10 percent loss of section. The rod extended approximately 3 feet behind 

the steel sheeting, where it was attached to two channels. However, no additional wall anchorage 

components were observed in this area. In addition, moderate oxidation of the interior face of the 

sheet pile wall was observed, having less than 10 percent loss of seclion. Refer to Figure 6 in 

Appendix A for a section view of the dockwall at Station 9 + 50, Refer to Photographs 22 and 23 in 

Appendix B for views of the excavation area, 

4,0 EVALUATION AND RECOMMENDATIONS 

Overall, the DuSable Park dockwall was generally in poor condition. The deterioration 

and damage to the steel sheet piling coupled with the lack of a structurally adequate anchorage system 

make the possibility of repairs cost prohibitive. Currently, portions of the steel sheet pile dockwall are 

acting as cantilevers, greatly reducing the structural integrity of the wall system. 

Based on the underwater inspection findings and the excavation observations, it is 

recommended that the existing steel sheet pile dockwall be removed and replaced with a properly 

designed earth retention system. Refer lo Figure 7 in Appendix A for a section view of a commonly 
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used dockvi/all configuration. Regardless of hovv' the replacement dockwall system is configured, the 

struclure should be designed and sealed by a Licensed Structural Engineer in the state of Illinois. 

Preliminary estimates indicate that the cost to remove the existing v^all and replace it 

with a structurally adequate system, as depicted in Figure 7 of Appendix A, will be approximately 

$5,710,000. This estimate includes the cost of removing the existing steel sheeting, furnishing and 

erecting new steel sheeting with a structural anchorage system, and installing new protective timber 

fenders. Refer to the spreadsheet located on the next page for a detailed cost estimate to remove and 

replace the existing dockwall. 

Collins appreciates this opportunity to be of service to Kudrna with regard to this 

dockwall assessment. Please note that we have considerable experience in all phases of the design 

and management of new dockwall construction, and would like to assist you in that regard, if and 

Vv/hen the need arises. If you have any questions regarding this report, please contact me at 

312.704.9300, 

Respectfully submitted, 

COLLINS ENGINEERS, INC, 

John E, O'Leary, P.E,, S,E. 



Du,Sable Park Dockwall Park #478 
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No . 

1 
2 
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4 
c 

Category 

S 
S 

s 
s 
s 

Pay I tem Descr ip t ion 

REMOVAL OF EXISTING SHEETING 
FURNISHING AND ERECTING STRUCTURAL STEEL 
FURNISHING STEEL PILES HP14X73 
STEEL SHEET PILING 
TIMBER FENDER SYSTEM 

Unit 

LSUM 
LSUIVI 
LIN FT 
SOFT 
LIN FT 

Quant i ty 

1 
1 

21400 
69700 
1125 

Uni t Price 

$400,000 
31,592,340 

S48 
S38 
S35 

T O T A L 

To ta l 

5400,000 
$1,592,340 
$1,027,200 
$2,648,600 

S;39,375 

$ 5 , 7 0 7 , 5 1 5 

4372 Prsliminary Dockwall Cost Estimals 1 of 1 
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daop pitting over 25 percent sf Ihs steel surfaza creo and ai flic irtectcct-'s. Itca-<':cf inccc ani 
plffinr;. noasuring up to i/B-incr^ a?ep. was located fro.t\ u;^ watsri'.na anivn ,7 fesi. •^iin up /n !C 
Derceni to.Tj of section. T/ia fiir,()fir (r.nazrs were typtccify mazing and fha roimvol^-Q fender an-jlic-r^ 
wvre eiihfir abforfTfe.d or frJr,!3!ng. 

Slatinn g-^S Ic iO'BS 

'?.'(• '.en 

•-7 n'a."? ' 

V wnl^r. 
1 2 fC-2.' 

/.'I 'i.v.; :;.'Lf̂  cc",sisls'l C- $'00/ snesting. w.>!i s ccr.r.rctc cap, ACove wotsr. !.̂ e 
.nriiy <!• f - j r Ciy'd'-I"!"- ••*'ti< tsc-jy coficrsle scci^ dong Ihc Porlcv corner, hi-z-ng 
nttranc.n. This .scj-'e exf'jnosd !3 i'̂ crtas c!un;i tnc virltca/ cop fcae cr.d 12 
ijri<?Ci';r'Jf '^fj'V-foa 'cn'^ccemenr '*c i otaer/fd in INs orea, I'rcy'fip L'D fo J5 

on. r/jc protr.cl-i-o l.-mr.'̂ r fp.-j/jor was- 'n sctisfcctory conditio'-) -jfitti ligli' 
y. 1-'"/-i.'.c^ nice oh^c^'.r.'j. cic-'Oî - ivnt'^r. '.'-.c rloel ."incetin^ !yp;cs!'y exfj>titeif 
!n-jjs:jrin(^ L-i: J i I .'ir:/' ' " alcr.^c!sr znd './32-!hzt: dean ^tiling o'.-ar 25 pircunl 
:.'.'e," ''. l''!Ti- nch tnict î y9.r or sco'<e was cisa loiatod on rtc sheeting sur.ace:^ 
• •;znti' c J 0'tt:r,g. rj^e-^swing no Ic l/6->r.at. drop, wo.s locr jc j fro.n the •A/C'cr'-'r.r; 
I '0 10 ^^^'C';p' ;'aT.i nf ^sr.Wi-i. 

' The dc.cicwnit in this area was constructed of stsct :,hc-:ihnr:̂  Aizng this pcr'izn oi' .''J^ " 'JV. 
the anchor rod nuts typically exh/Med up In ?3 perceni ssction loi^s. •vith lantjcn nut.i t-'̂ .̂ -cr;/.•).; 
up to ?S Dcrcent loss af section, Ss'ow wotcr, ir,e sf^el snseting typlcaHy exhitfUcd ronc'cm rust 
no&jles meoiwlng up to 1 Inch in diameter and l / i S i n c ^ dC2P pitting. UtO'/y pHtmg. measuring 
up 10 i/S-inc!'. deep, extenosd down 5 fcs ' from the waterline. Above ivals''. the shooting lypir.oily 
exhibited haovy section loss froo the wateriine up 3 feet n'itf; 5V percent loss of saclion. Thr. 
tiea»iesl sccUon loss was located at 3 feet at-ove (ht wa'^rline. irt'crs tficre was up lo IOC ptrcc.nl 
loss of scclior.. Thp timber fenders w^rp. typically minslng and Ihe fes'ain/ng fcr-oor onch'jrs wore 
Ciir>er deforTied o^ missing. 
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r Jl;-^ dccl-^ji ' 'iT '.•'.•('.̂  a'c," w\js co^sl . '^ lad y i.'sci' s.'.eet;r,g. 8ciC^ W3'sr. tne steel shCilmr; 
r,-:-xi:iy c:>r.i;}.:r.<i r.v.'.'cr: r i .s' •••.odji'is r^eosvr"-'g ::o tc 1 inct. -'r. dict^QlGf and 1/32-mcti d&op pit'ipg 
c-je' 2r. porctin' of .̂ •̂t; alcol v T l n c . nrno. A i/i'S-mzh th'ct layer c^ scale was Qfso locataa on the 
.•it:::r.tl,ig surfaces ,l?''jvv nule' . H7.cvior scale ' L I ^ pitting, rnc^^armg up to i.''S-!nch deep. v/o,'> 
i\-',\:'cJ ' i .m I'K' .v!J.':r/-\-ifi COHM 2 fcst. •*/''/' of t^ 10 pczcn l iss% of seztion. The timbe. fcn-Jsr^ 
rt's-s '/oiznl'y .T'Tsir^g rn.-i ":c rnD'jinina '•s-'î sc anchors *<ert eChcr dc''ormcd zr m;s îr>;̂ . Hscvy 
!.T\,̂ r,cr !tntT]y.ic iv.?j c^si-jr^cd ••-'i:n Str.ti'jn J - 5 J / : S'aiior, 2-'30, extending from ! fact tdcw fnf. 
xQ';iri-!\r. 'n ti.i^ inp :.t i-.n !.>•,•;,'.'. t u i,-\i3ricc<s w^rg inicct, i?xceDt for on* locat'on al ^tcf'or. 2'S'^. 
T'h-i hiar;c<ck ^cd un 'o .' mih ::.' SQOor'jt'•<-.:} fr.-r. _i tfer toiow tne top i?f ftte sl-scling !o ths 

• Tr.c dockwai! in thin c e a was GonstruclcS of sled sheetioQ. Sttow wrjts:, 'no i l cv ' slitiniing 
typico'ly 'jxhibited randOTi ruj t nodules nico.^u.'ing uD la I inch In Hcnoisr and 1/32-inc^ cfs-tu ,;ililn.j 
Over 25 percer^i of the sf^ai surface area. A I^'lB-inct' tni-jk icrycr of seals was T'ISJ located a 
the st^aeting surfaces boiow wolsf. Heavier scale and p.'lting. r.ccsuri'^ up lo 1/8 inct' cJccp, rt-c-
iocded frarr r'^ woieriine down 2 feat, wilt) up to iO porcont lo.r.-: of socnon. Abw<i ^ c t c . t^e 
onct^or vas^er.s lypiccliy exhibited up 10 percent seclicn ICBS. 

- . i i^cv; i- '̂-Tfi-. rcr}i:<c--''< •̂ ••no.- jr»-as !.<Tj:'ig LIP IC .'CCI Psrzent lass cf sc>:(icn werr. rrhserrgd, 
frnizc.iy rr.cj.s'rin-; ,?. mcnis i.n •ticrr.^tor -.vHr- <•' ir.cxin-wr cec n'oasufing B 'ncr^s by 3 inct^es. 
ii:d.-i'Q':af'y. rccPT. -j'ccs- .̂t •-.'̂ •.Tor.t a<i'r,ugt er^cnjad a'c-nz Ilic toe c inclxs of tne dOQkwa'i 
''•.',.T. Si-2tior 0'' ' '0 'c Si'j'ir.n 1*P5. ^na .•;in?.: nnd indentc'io'^s mecsurihy uo ' J 6 inches witii 
.-•Mrjy.T ^^-.r-ii G.'-ni7S /••LVf.-j;- up I.-, iOO ; e r c r r i .'css c ' soct'cr. 

• i^^lwcor '-'iciiori 3 - 2 T . ond Str}iicn J- ' iS, l!:c ^ragu^ncy î f the m'^sinj fendnr anchors 
.'nc'0::5fd r.rnct-'r^j j im'-.h {'•oneir'' -̂ c/c m ?;'*.•>• clher oijte: sntis! fees. Tbesi holc^ wers 
lyC-i'd'y IccC'tod i>cr-^r.r.n 2 tne' .'•irf J fc f t cizC'C th* wjteriirc. t'ne 5Teoi sheeting in this orco 
C!:\- "i^nitiitcj rciCc-Ti bu'n ncis:. C^o r^cos'jnri^ 3 ir^cnfts 'n dian^ster. 

• 'nc mifiDz^-E o.zryg i.--.e '^a'^i ine typi'sa'iv cxniblted up ':• 30 peccant SQcn'cn ir.rs ft.Tr»v-r.i 
,''i-.'-'iO'' .1-J,^ z-id .'^'C'''J'i .''-nn. 'n tris crao. 'h^ i ' * s ' sheeting c f̂NOiteC .Tmaoro'e impact dr.-na/p'. 
':a::r.l".g lay< r.l''vj . " i ; fn.:t:' nf ins st^.e' sl^-rs'in^ an j uo Ic iiO p'iyc&rl 11)35 of .^ec'hn. 
/•(-,•:•!''mo'y. n j !iv red:, *i?'"C v.'J,•.̂ •':? a-r.r.-:) t^.is secticn '.•f vry'. 
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•6S .'-• :-.tct'Oi-i 5 ' 25 . c'Zprcxin-i'jtoiy 75 PZrccnl af ttic fender anchors wc's 
:o'' 5 ' 2 ' j c'.'J $fctici) S'flS. aDC-ro;>:!r,:;isly 20 percon' of the. feeder anchors 

i-i! d-zci-MC.' •- ''i'S :!•!?•! ivL-j CQr.^ir-jc'sd cf ateo: sr.eallriQ. The steal phfa wgj.i.-ci 'aca'cd 
oi'ur r-.ujr.,' pa,-, fac.ii J-ao fc'''€d c '^i'rs r.e^^Hy corrcaea ' " KicQl'ionj wti^rz the Ihrcaa'cd 
i j cxis.'Kr.d outward. Jf iccc-'an.'; w.-'irn //i-f ancDcr >sa\is w&rc lo-zded clang 'he extericr 

Ire iv̂ j.T/"?r_-; !y:?lc'7i'y fyx-̂ ib;'t-3(̂  llgn; lo mnrt-rm'c coTc.'̂ îcn. Baiow water, the s'CQl snveii'rg 
•xr.ioiti':: r^;.,X'.-i 'u^f .-.yc'jfts fr.acsurir.g j p to I inch ir, dir.nc.ler on-.l l /32m':Ti doep 
'.r ^"n pz<C-c-''' cf the itee! ?w,"'yc* a r ^ j . A !.-'16-inzl^ tr.lct ICyor of scale, t̂ or, olsa icco'ed 
•SCI''-/ sarfnca.^- t̂ .ai.'-w n-aftr. ^c jve. ' .'ica's c.d ,:-(.*/,>v. r(!eo.-f.;rina up to J/S !n;:n dzsp. 
cc ''fo.-n "•(• i-.'a'ar;:-:/: ••:!c*fr> L' '?<;'. wil l ' -JD to -r. oor'c.n loss of sod'on. .715 lifj^bcr 
ff'f.' I/pi'.'.rr'ty .•;;.'•:• .5J/'; CT.' lh~ re^ain'-^Q fond-iM <]nc!:ar$ wcs ei'ti^r.r dcfc^/nca :-r missinc. 
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Appendix B 

Photographs 



Photograph 1, Overall View of South Dockwall Face, Looking Northwest from Station 3+66. 

Photograph 2, Overall View of East Dockwall Face, Looking Northwest from Station 3+66, 
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Photograph 3. Overall View of North Dockwall Face, Looking Southwest from Station 7+77. 

Photograph 4 Dockwall at Slation 0+30, Looking Northeast, 
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Photograph 5. View of Typical Concrete Cap Condition along Waterline at Station 0+20, 

Looking North, 

Photograph 6. View of Typical Steel Condition along Waterline at Station 0+75. Looking North. 



Photograph 7. View of Dockwall at Slation 2+00, Looking North. 

Photograph 8 View of Failed Sheet at Station 2+80, Looking North. 



Photograph 9. View of Typical Dockwall Configuration, Looking Northeast from Station 3+00. 

Photograph 10, View of Typical Steel Condition, Looking Northwest from Station 3+66 
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Photograph 11. View of typical Steel Condition at Slation 7+00, Looking West, 

Photograph 12, View of Typical Steel Condition at Slation 8+00. Looking West, 
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Photograph 13, View of Typical Steel Condition at Station 9+40, Looking South. Note Heavy 
Layer of Pack Rust and Steel Section Loss from the Waterline up 2 Feet 

Photograph 14. View of Typical Steel Condition at Station S+40, Looking South. Note Heavy 
Layer of Pack Rust and Steel Section Loss from the Waterline up 2 Feet. 



Photograph 15, View of Typical Steel Condition, Looking Southwest from Station 9+40, 

Photograph 16. View of Typical Steel Condition, Looking Southwest from Station 9+40. Note 
Heavy Steel Section Loss 2 Feet Above the Waterline, 



Photograph 17. View of Typical anchor Condition at Station 9+80, Looking South, 

Photograph 18. View of Typical Dockwall Configuration, Looking Southwest from Station 10+85. 
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Photograph 21. View of Western Anchor Rod End at Station 3+94. Note Lack of Anchor 
Restraint System, 
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Photograph 22. View of Interior Steel Sheeting Face at Station 9+50 
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Photograph 23. View of Anchor Rod to Channel Connection at Station 9+50. 




